ECE 317
Summer 2005
Review Questions for Exam #2

General topics you should know for Exam #2:
a) Circuit analysis using the Laplace transform
i) Without initial conditions
i) Withinitial conditions
b) Frequency response
i) Magnitude response
ii) Phase response
iii) Steady-state response to sinusoidal inputs
c) Filters
i) Standard filter types
ii) Passivefilter design

Questions:
1) Consider the following circuit:
F
A" o

T l o
Assumethat Vin(t) = u(t), R=4Q, L =2 H, and the initial current flowing through the
inductor is1 A.

A) Determine and sketchii(t).

B) Determine and sketch V gy(t).

2) Consider an LTI system with H(s)= STS3 :
A) Determine and sketch the step response.

B) Determine and sketch the steady-state response to an input x(t) = 3cos(2t + 72/ 2)u(t).
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3) Consider acomposite signal X(t) = x;(t) + Xa(t) + Xa(t), where x, (t) = 1.5cos(2507t)ul(t)
X, (t) = cos(5007t + 72/ 4)u(t), and x,(t) = 0.5cos(7507t)uft). Assume that only a4.20 pF

capacitor isavailable.
A) Design apassive second order filter to eliminate X,(t) and x3(t).
B) Design apassive second order filter to eliminate x;(t) and xa(t).
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Solutions:

1)
A) Vi (t)=ult) -~ Vv, (s)=1s
R
Ay O
T in ﬁ
&) :
i Yot
+
T Y
From loop analysis: _
0=-V,(s)+1(sR+Ls]-Li(0") > 1(sR+Ls]=V,(s)+Li(0) >
| (S):vin(s)+ Li(0") _ Viuls) | Lilo") _ (ws) , 20) _ @s) , 20)
R+Ls R+Ls R+Ls 4+2s 4+2s 4+2s 4+2s
1 2 05 1 _a, a, 1
= + = + =—1+ +
23(s+2) 2(s+2) s(s+2) s+2 s s+2 s+2
- 05(s)| _ 05| _ 05 _. .
s(s+2)|_, s+2, 0+2
, = 0'5(S+ 2) = % = % =-0.25
s(s+ 2) ey Slen —2
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_025 -025,_ 1 _025 075
(s)=="+

T ilt)= -2t
s s+2 s+2 s s+2 ~E0 ~ i(t) = 0.25u(t) + 0.75e *u(t)
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2)

A) x(t)=ult) -F -~ X(s)=1/s
Y(s):x(s)H(s):E(ij:i _HT - ylt)=eult)

s\ s+3 s+3

1 T T

Step response
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B) x(t)=3cos(2t + 72/ 2)uft)

3

Sinusoidal input

2+

1k

Yo (t) =3H(j2) cod2t + 7/ 2+ OH(j2)]u(t)
H

. jo
Hi)=H(s). , =2

il e
o) jw+3 Y3 +a? Jo+u?

2 _ 2

|H(j2)|= 79+ 22 13

=0.5547
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OH(jw) = 0(jw)- O(jw+3) = m/2-tan*(w/3) if © >0 rad/sec
OH(j2) = 77/ 2-tan™(2/3) = 0.9828 rad
y. (t) = 3(0.5547)cog 2t + n/ 2 +(0.9828)|uft) = 1.6641cog 2t + 2.5536]u(t)

2 T T
Steady-state response

- t, sec

3) Complete solution not available until lab assignment #4 is turned in.
A) Assuming a second order low-pass filter with o = 375x rad/sec, R = 285.8147 Q and
L =0.1715H.
B) Assuming a second order band-pass filter with oo = 500x rad/sec and
BW = 250r rad/sec, R = 75.7881 Q and L = 0.0965 H.
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